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(54) STEERING DEVICE FOR VEHICLE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a steering device for a 
vehicle capable of preventing the instability of vehicle operation and 
lowering of the steering feeling in a vehicle using a steer by wire 
system. 

SOLUTION: Operation of a steering actuator 2 driven in response to 
the rotating operation of an operating member 1 is transmitted to 
wheels so as to change the steering angle d without mechanically 
connecting the operating member 1 to wheels. The load torque T 
obtained by overlapping the generation control torque Tm with the 
operation torque by a driver and a target yaw rate y* corresponding 
to the steering angle dh of the operating member 1 are computed. 
The steering actuator 2 is controlled so that the yaw rate y of the 
vehicle coincides with the target yaw rate y*. A steering actuator 
1 9 is controlled so that the steering angle h coincides with a target 
steering angle dh* of the operating member 1 corresponding to the 
operation index value including at least the yaw rate of the vehicle. 
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/US. i8(D(l)~(3) 0 0 km/H© 

j^^st. cct. ara*n©tat4*-y> f i s 

= 0 . 0 4 k sr • m* . ttttffiJtC s = 1 . 0 N • m - 
s e c. iittSB*t3 0©/>'^Ks =3. 18 3N- 
m/radil/fc. GSiKIIStG 1 = G S • (0. 

1+5/s ) r*-7r»j22 0 km/hffl«fKG5 = 
0. 2 8. $36 0 km/h©B?KGS=0. 19.$ 
illOOkm/h(De(CG*=0. 165£U 
SfrG3 = K t • (3 + 1 3/s) T?*-3T«I2 0 km 40 
/h©«#fCK t =0. 0 5. *iI6 0 km/h©^F(CK 
t = 0. 6. »I10 0km/hm«:Kt = l. Oi 

utc sifpffiri'^AX-ar i 9cc«ati«^i,> 

*>©£Lfc. 

[0 02 7] 09© (1) ~ (3) . 01 0© (1) ~~ 
( 3 ) tt. il 1 ULmtVcMfflVi' Salz-^a >-tf 
Attfettft. MSa-u-hr" cc*fr-5 3-u-Fr 

F«Ht?*iJ. 09© (1) - (3) «*« 
MOkm/H, HI 0© ( 1 ) - (3) W*jS*si 0 50 
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* Jh* Kaffir** 5 K»fW8T »x -* 1 gtfM 
W3nS (^?-7^9) . #J3I£**7TSrt>5a> 

K<fcO*iJ»rL, (Xfv^lO). »Tl;ftl»«6BXf 
? y 1KB! -5. 

[0 02 5] ±ie«lfiSK*jWSKT. K<s©tajemttt 

wr*. — f t* iHfs©eitHsn.s3-u 
-Fr<tas-scu samffA*h' iiiiso^ajsn 

©t* =Kr • (K t • T + tf h> . teJctftfh* =K 
S (Gy/V+V t • r ) ©H&5*><=>. «T©* 

( 1 ) . ( 2 ) tfisirr*. 
(1) 

(2) 

* 25$£±ia5$ ( 1 ) . ( 2 ) KfWS ifilT©* 
(3). (4) 

(3) 
(4) 

0 km/B^©*!-^^. «©v-5 J LU-i^3>^rf r ^ 
Kfeur. Gttlg3-U- Ft" i*ieg©*W©3- 

Fri©<g^K*tT-5)Kft5©e^RI?K-C*0. 
©e^8faG«tfc«Sia^ (PI) *0»&im>*i5J:5K 
S5£3ft. CCt»G=0. l+5/si$tlS. 
[0028] 06© <1) , (2).07©(1). 

(2) .08©(1). (2) ©#-FII0±. 09© 
(1). (2).01O©(1). < 2 ) - RKH 

«te©l*fis F JU * T h K*T"T S 3 — I — Ft ©I&Stt 
«. ■€■©* 9 &»ft;§5# 1 KfP^-T S ftfff F JlrP&MW 
TSC:£&<f95g<5ft;fcS«3-U-FT" W«-*a 

t*lKf^fflTS^«fF;l'4'T*IWfflIL/rfej&Stt«:«6T 
S-ttSCittttU. — 06© <3) . 07© 

(3) . 08© (3) ©^"-<*^Fa0i. 09© 
(3) . 01 0© (3) ®^^*XF«0<i:*ltta-r-5 
<!:. fgfeSBttl Kfg«-r-5ft# F;UfT©*IiaiKJ:0^ 

[oo29]si2o(D. (2) a. ±ia»ts©ai 

WSB$fHt l~t 2 (0. 5~50) rar©2. 7N- 
m©SlfFF-'U^Th©^f i y7'A^3K)lftTS3-l — F 

{t&rc?is 5 * U— > 3 >*§*©— Wr* 0 . *PSi8S 
®i©ra©eg?^»ttt3 (2. 5») STBliO. 
-£■©&« 0. 1 ibfc. ^©Jggf^fSt©^tK.i:0 3- 
U-FT^fiTOit^. ^©S-U-FTKSflfc-rSS 
m^A^h- i»f^ft^h©iH6*«t<f «fc^K*flai 
F;U^Tm%»jaiTSC«!:-C. S h *t/]N3 < ttS 
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J:5K:«giE;**i. a-iz-FriaSa-u-hr' t 
<Dmmtt1£*.?Z>C £ ft < . teftOD&ifc&iBJjh;* tlZ<D 

C 0 0 3 0 ] ±ie«fiS{Cj:^«. K5^/<-tcJ:»)A^ 
SnS*ftHl>f ThK. JSfEfBT^ax-* l 9«c 
i 0 toft 3 ft S ftjffll h * T m L fcA^f h )\> Z T 
ictor, ttfftttti ic&ftns h#£.CZ>. *<Dffl® 

* T mB&fPSM* 1 ©&ftt*BWj 4: Lrf^ffl L . 
ftUSSh" *iB;t-C I, •e©$fflJf-Jl>2'TmB& 

a-u-Ki mmm&G y i Mmt?z>. -e© a - u 

©taff^s hiJBSa-u-hT - «c^jsrs. cfc-? 

r. a-u-f-r^S^a-u- hr* tcai/-ct>ftc> 20 

^©rawjsggi^©^^ z4-twmimm-K.-m.-o 

tctcno. &f£h;i^Th*ii*s-fctr4>3--u-- h r # 
«MjllL«r figf^JS^*^S#sc:i*5-c#S. 

rfc. *©&fPJ^©i#*GcJ:9MPNi>4'Th©*t:rt: 

fcS&3-U-hr' *sif^:-rsc«!:«/5tl>. f&±> 30 

-€-©ai^J5*K:i:»3«lf / Pft5-h*j«fcO c ft#hJU ; f 
T. CK>Tttat§l3-U- hr* fcJWCtS©"?. IK 

<t#-C#* 0 SUr6fflTi'^*x-*2©^ttSn 
fCJrD, a-U-hr©@&3-U-hT* ^©iiSEI 

ft#£Dfct&£» ■?>«oisif / PJS^*s^ffl-r-2.©r > *© 
&&mr **3.x.-*2 vxmmtuc jzzmw&zma 

Ash* {cjfcDfcftjfflitctet^-r. is^jSrBSijtinjSS© 
©fKcfcfifrr iisR^i #3? L < J5:4ffij©«2 V c f 

ftr<,>s©T\ <tomMP»#ttccwiEufc®iffli%tf 5 

[0 0 3 1 3 *IB8BJbial^^.«fcl^i*ft£(,\ > W 
*tf . f95£^fcLfc:r-BSg!»flUS£ 3-U- h ©#tc 50 
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IfcD-CiftSg-r-SiJfcJc. 3-U-f-#J££-#fc£l,fti,»K 
[0032] 

[IfcW©®*] ifc&WtCfcftB. xf-r/W? 

©S&3 - U- h €rK3£^- 5CiT, 
«C)&o/c»)*SUfe7 * - >J> ^iST-r-5©*l*±f 

[0Eg©fSiJiftt&9§] 

[0 1 ] *&9i©^£iK©iftjK£a©ttJdcSR910 

[02 ] ^^n<ommi&<rmm^i.<omm^u ? >?n 
0 

[03] ^nt@Hi«!!g©*w*es§*sv-ria 

[04 ] ( 1 ) Bt-/<-Xf TtfcSg©at?fr9 t/fc»W 
«r^T0. ( 2 ) (iT^-xf T«SS©«?f 0 UtcM 

[05] *^W©l^*S^©ISIJte^g©fi]aJ^)lM^-r 

[06] 2jE^W©HSSff^©3»)j6^aM:fcW5SS*i2 
0 km/B#"C©»^ hil/^A^KCfct-rSS- U- f-©(t 
S*^lT ( 1 ) . < 2 ) WjP- FftB. ( 3 ) tt^-f * 
^hiH0 

[07] *»9i©lllfiJBffil©lttj!6iSK:teW5<[a*i6 
0 k m/Brc©»ffc h^i'A^KjifTSS-U-h©^ 
S«n%T(l). (2)«?K-F«0. (3){t^--/* 

[08] *56?S©ili6JBJ»©iSUI6«aH:*jW**2*tl 
0 0k m/B#-c©»^ h ^ ZAJjlcSit-fZ 3 - u- h © 
lSS*^-r ( 1 ) , (2) tt#- FftH. ( 3 ) tt^--/ 
+X 

[09 ] &Wft<Di' 5 3. 3 >*9*^«C*sVS*a 
3&S6 0 km/^FT?©B«3-U- hr" tC*f-r&3-U 
- h r©fBS*^-T ( 1 ) , ( 2 ) KS09. 

(3) «^-/*XhiK0 

[010] it©^f©"> S ^ U-->a i/^^KClBWS* 
JfcWl 0 0 km/H#-C©&&3-U- h T * {C*f-T*3 
-U- h T©IcS€:^'r ( 1 ) . (2 ) tttf- FM. 

<3) «^^*Xhite0 

[011] ttKM©^ 5 ^ U->-a >^7 I Jl/©$IJtBI7'U 
»^«0 

[012] *%58©^*SmSS©SI«6Sia{c*jtt&a^ h 
t\,9<DX?v7^Ktt?Z ( 1 ) B3-U-h ta« 
3-U-h©WBSE<t«^rBB. (2) BttA^tRffS 

»©isfp^ ©B$ras:{ ts^-r 0 

[013] S£*©SI)K«g©M«B^P * **S10 

[014] fi^fe©^^saa{c*jwsaif^h^i'©x^f 

T'A^JtOfr-S (1 ) B3-U- h£StS3-U-h© 
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mB&it&Tfrtm. ( 2 > i*f&n<D&w^t£™-rm * 3 

[015] (1). (2) it. ®&fD7>v-T*4 r J-{ J r 4 

uk? i»*mi8 l -rz>mm£m< l c}si?zmMtii2 0 km/ 1 1 
ft-ccmi? v & v Ktnm r sa-u-h <Dsm&^-? 1 2 

#-Ki80, (3) . (4)tt, 13 

i^i^ta^wtcafe^tifc^n^afcfc^-c. *» 1 4 

2 0 km/^T©^fPh;U^A^«C3t-r53-U-KD 15 

tfcg^T*- 1 6 

[flF-sf©iftSH] 1 9 

1 &ftSB# 10 19a 

2 jaa£fflT*5^x-£ * 20 suaissg 
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